
SEQUENCE LISTING 



<110> BJOR?/^*^^S^ara et al 

<120> NOVEL FLUORESCENT PROTEINS 

<130> 3759-0115P 

<140> as 09/887, 784 

<141> 2001-06-19 

<160> 24 

<170> Patentin version 3.0 



<210> 1 
<211> 720 
<212> DNA 

<213> Aequoria Victoria 





<220> 
























<221> 


CDS 






















<222> 


(1) 


. . (717) 




















<400> 


1 




















atg 


gtg age 


aag 


ggc gag 


gag 


ctg 


ttc 


acc 


ggg gtg 


gtg 


ccc ate 


ctg 


Met 


Val Ser 


Lys 


Gly Glu 


Glu 


Leu 


Phe 


Thr 


Gly Val 


Val 


Pro lie 


Leu 


1 






5 








10 






15 





ctg tot tac ggc gtg cag tgc ttc age cgc tac ecc gac cac atg aag 
Leu Ser Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 



^ 7 



gtc gag etg gac ggc gac gta aae ggc cac aag ttc age gtg tec ggc 96 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

gag ggc gag ggc gat gee acc tac gge aag ctg acc ctg aag ttc ate 144 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 

35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc aca eta gtg ace acc 192 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 



240 



cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag 288 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Giu 
100 105 110 

gtg aag ttc gag gge gac acc ctg gtg aac cgc ate gag ctg aag ggc 384 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 



1 



ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 
lie Asp Phe Lys Glu Asp Gly Asn He Leu Giy His Lys Leu Glu Tyr 
130 135 140 

aac tac aac age eac aac gtc tat ate atg gcc gac aag cag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aac ttc aag ate cgc cae aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 

gtg cag etc gee gac cac tac cag cag aac ace cec ate ggc gac ggc 576 
Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

ccc gtg ctg ctg ccc gac aac cac tac ctg age acc cag tec gcc ctg 624 
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 ■ ■ 200 205 

age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag ttc 672 
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

gtg acc gcc gcc ggg ate act etc ggc atg gac gag ctg tac aag 717 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

225 230 235 

taa 720 



<210> 2 
<211> 239 
<212> PRT 

<213> Aequoria Victoria 



<400> 2 



Met Val 


Ser 


Lys 


Gly 


Glu 


Glu 


Leu 


Phe Thr 


Gly 


Val 


Val 


Pro 


He 


Leu 


1 






5 








10 










15 




Val Glu 


Leu 


Asp 


Gly 


Asp 


Val 


Asn 


Gly His 


Lys 


Phe 


Ser 


Val 


Ser 


Gly 






20 










25 








30 






Glu Gly 


Glu 


Gly 


Asp 


Ala 


Thr 


Tyr 


Gly Lys 


Leu 


Thr 


Leu 


Lys 


Phe 


He 




35 










40 








45 








Cys Thr 


Thr 


Gly 


Lys 


Leu 


Pro 


Val 


Pro Trp 


Pro 


Thr 


Leu 


Val 


Thr 


Thr 


50 










55 








60 










Leu Ser 


Tyr 


Gly 


Val 


Gin 


Cys 


Phe 


Ser Arg 


Tyr 


Pro 


Asp 


His 


Met 


Lys 


65 








70 








75 










80 


Gin His 


Asp 


Phe 


Phe 


Lys 


Ser 


Ala 


Met Pro 


Glu 


Gly 


Tyr 


Val 


Gin 


Glu 








85 








90 










95 




Arg Thr 


He 


Phe 


Phe 


Lys 


Asp 


Asp 


Gly Asn Tyr 


Lys 


Thr 


Arg 


Ala 


Glu 






100 










105 








110 






Val Lys 


Phe 


Glu 


Gly 


Asp 


Thr 


Leu 


Val Asn 


Arg 


He 


Glu 


Leu 


Lys 


Giy 




115 










120 








125 








He Asp 


Phe 


Lys 


Glu 


Asp 


Gly 


Asn 


He Leu Gly 


His 


Lys 


Leu 


Glu 


Tyr 


130 










135 








140 










Asn Tyr 


Asn 


Ser 


His 


Asn 


Val 


Tyr 


He Met 


Ala 


Asp 


Lys 


Gin 


Lys 


Asn 


145 








150 








155 










150 



2 



Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 



<210> 3 
<211> 720 
<212> DNA 

<213> Aequoria victoria 



<220> 

<221> CDS 

<222> (1) . . . (717) 



<400> 3 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec gge 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 



gtg aag ttc gag ggc gac ace ctg gtg aae cgc ate gag ctg aag ggc 
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 



96 



gag gge gag ggc gat gee acc tac ggc aag ctg acc ctg aag ttc ate 144 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc aca eta gtg acc acc 192 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

ctg tct tac ggc gtg cag tgc ttc age cgc tac ccc gac eac atg aag 240 

Leu Ser Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 

65 70 75 80 

cag cac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag 288 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gae gac ggc aac tac aag acc cgc gcc gag 336 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 



384 



ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 
He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 



3 



aac tac aac age cac aac gtc tat ate atg gcc gac aag cag aag aac 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 



480 



ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 175 

gtg cag etc gcc gac cac tac cag cag aac acc ccc ate ggc gac ggc 576 
Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

ccc gtg etg ctg ccc gac aae cac tac ctg age ace cag tec gee etg 624 
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

age aaa gac ccc aac gag aag cgc gat cac atg gtc etc eta ggg ttc 672 
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Gly Phe 
210 215 220 

gtg acc gcc gcc ggg ate act etc ggc atg gac gag ctg tac aag 717 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

taa 720 

<210> 4 
<211> 239 
<212> PRT 

<213> Aequoria Victoria 



<400> 4 



Met 


Val 


Ser 


Lys 


Gly 


Glu 


Glu 


Leu 


Phe 


Thr Gly 


Val 


Val 


Pro 


He 


Leu 


1 








5 










10 










15 




Val 


Glu 


Leu 


Asp 
20 


Gly 


Asp 


Val 


Asn 


Gly 
25 


His 


Lys 


Phe 


Ser 


Val 
30 


Ser 


Gly 


Glu 


Gly 


Glu 


Gly 


Asp 


Ala 


Thr 


Tyr 


Gly Lys 


Leu 


Thr 


Leu 


Lys 


Phe 


He 






35 










40 










45 








Cys 


Thr 
50 


Thr 


Gly 


Lys 


Leu 


Pro 
55 


Val 


Pro 


Trp 


Pro 


Thr 
60 


Leu 


Val 


Thr 


Thr 


Leu 


Ser 


Tyr 


Gly 


Val 


Gin 


Cys 


Phe 


Ser 


Arg 


Tyr 


Pro 


Asp 


His 


Met 


Lys 


65 










70 










75 










80 


Gin 


His 


Asp 


Phe 


Phe 
85 


Lys 


Ser 


Ala 


Met 


Pro 
90 


Glu 


Gly 


Tyr 


Val 


Gin 
95 


Glu 


Arg 


Thr 


He 


Phe 


Phe 


Lys 


Asp 


Asp 


Gly Asn Tyr 


Lys 


Thr 


Arg 


Ala 


Glu 








100 










105 










110 






Val 


Lys 


Phe 
115 


Glu 


Gly 


Asp 


Thr 


Leu 
120 


Val 


Asn 


Arg 


He 


Glu 
125 


Leu 


Lys 


Gly 


He 


Asp 


Phe 


Lys 


Glu 


Asp 


Gly 


Asn 


He Leu Gly 


His 


Lys 


Leu 


Glu 


Tyr 




130 










135 










140 










Asn 


Tyr 


Asn 


Ser 


His 


Asn 


Val 


Tyr 


He 


Met 


Ala 


Asp 


Lys 


Gin 


Lys 


Asn 


145 










150 










155 










160 


Gly 


He 


Lys 


Val 


Asn 
165 


Phe 


Lys 


lie 


Arg 


His 
170 


Asn 


He 


Glu 


Asp 


Gly 
175 


Ser 


Val 


Gin 


Leu 


Ala 
180 


Asp 


His 


Tyr 


Gin 


Gin 
185 


Asn 


Thr 


Pro 


He 


Gly 
190 


Asp 


Gly 


Pro 


Val 


Leu 


Leu 


Pro 


Asp 


Asn 


His 


Tyr 


Leu 


Ser 


Thr 


Gin 


Ser 


Ala 


Leu 



4 



195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Gly Phe 

210 215 220 

Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 5 
<211> 717 
<212> DMA 

<213> Aequoria Victoria 

<220> 

<221> CDS 

<222> (1) . . . (714) 

<400> 5 

atg agt aaa gga gaa gaa ctt ttc act gga gtt gtc cca att ctt gtt 48 
Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

gaa tta gat ggc gat gtt aat ggg caa aaa ttc tct gtt agt gga gag 96 
Glu Leu Asp Gly Asp Val Asn Gly Gin Lys Phe Ser Val Ser Gly Glu 
20 25 30 

ggt gaa ggt gat gca aca tac gga aaa ctt acc ctt aaa ttt att tgc 144 
Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

act act ggg aag eta cct gtt cca tgg cca acg ctt gtc act act etc 192 
Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu 
50 55 60 

tct tat ggt gtt caa tgc ttt tct aga tac cca gat cat atg aaa cag 240 
Ser Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin 
65 70 75 80 

cat gac ttt ttc aag agt gcc atg ccc gaa ggt tat gta cag gaa aga 288 
His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

act ata ttt tac aaa gat gac ggg aac tac aag aca cgt get gaa gtc 336 
Thr rie Phe Tyr Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

aag ttt gaa ggt gat acc ctt gtt aat aga ate gag tta aaa ggt att 384 
Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

gat ttt aaa gaa gat gga aac att ctt gga cac aaa atg gaa tac aat 432 
Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Met Glu Tyr Asn 
130 135 140 

tat aac tea cat aat gta tac ate atg gca gac aaa cca aag aat ggc 480 
Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Pro Lys Asn Gly 
145 150 155 160 

ate aaa gtt aac ttc aaa att aga cac aac att aaa gat gga age gtt 528 



5 



He Lys Val Asn Phe 
165 

caa tta gca gac cat 
Gin Leu Ala Asp His 
180 

gtc ctt tta cca gac 
Val Leu Leu Pro Asp 
195 

aaa gat ccc aac gaa 
Lys Asp Pro Asn Glu 
210 

aca get get ggg att 
Thr Ala Ala Gly He 
225 

taa 

<210> 6 
<211> 238 
<212> PRT 
<213> Aequoria Victoria 



<400> 6 



Met 


Ser 


Lys 


Gly 


Glu 


Glu 


Leu 


Phe 


Thr 


Gly 


Val 


Val 


Pro 


He 


Leu 


Val 


1 








5 










10 










15 




Glu 


Leu 


Asp 


Gly 


Asp 


Val 


Asn 


Gly Gin 


Lys 


Phe 


Ser 


Val 


Ser 


Gly 


Glu 








20 










25 










30 






Gly Glu 


Gly 


Asp 


Ala 


Thr 


Tyr 


Gly Lys 


Leu 


Thr 


Leu 


Lys 


Phe 


He 


Cys 






35 










40 










45 








Thr 


Thr 


Gly 


Lys 


Leu 


Pro 


Val 


Pro Trp 


Pro 


Thr 


Leu 


Val 


Thr 


Thr 


Leu 




50 










55 










60 










Ser 


Tyr 


Gly 


Val 


Gin 


Cys 


Phe 


Ser 


Arg 


Tyr 


Pro 


Asp 


His 


Met 


Lys 


Gin 


65 










70 










75 










80 


His 


Asp 


Phe 


Phe 


Lys 


Ser 


Ala 


Met 


Pro 


Glu 


Gly 


Tyr 


Val 


Gin 


Glu 


Arg 










85 










90 










95 




Thr 


He 


Phe 


Tyr 


Lys 


Asp 


Asp 


Gly Asn 


Tyr 


Lys 


Thr 


Arg 


Ala 


Glu 


Val 








100 










105 










HO 






Lys 


Phe 


Glu 


Gly 


Asp 


Thr 


Leu 


Val 


Asn Arg 


He 


Glu 


Leu 


Lys 


Gly 


He 






115 










120 










125 








Asp 


Phe 


Lys 


Glu 


Asp 


Gly 


Asn 


He 


Leu Gly 


His 


Lys 


Met 


Glu 


Tyr 


Asn 




130 










135 










140 










Tyr Asn 


Ser 


His 


Asn 


Val 


Tyr 


He 


Met 


Ala 


Asp 


Lys 


Pro 


Lys 


Asn 


Gly 


145 










150 










155 










160 


He 


Lys 


Val 


Asn 


Phe 


Lys 


He 


Arg 


His 


Asn 


He 


Lys 


Asp 


Gly 


Ser 


Val 










165 










170 










175 




Gin 


Leu 


Ala 


Asp 


His 


Tyr 


Gin 


Gin 


Asn 


Thr 


Pro 


He 


Gly 


Asp 


Gly 


Pro 








180 










185 










190 






Val 


Leu 


Leu 


Pro 


Asp 


Asn 


His 


Tyr 


Leu 


Ser 


Thr 


Gin 


Ser 


Ala 


Leu 


Ser 






195 










200 










205 








Lys 


Asp 


Pro 


Asn 


Glu 


Lys 


Arg 


Asp 


His 


Met 


He 


Leu 


Leu 


Glu 


Phe 


Val 




210 










215 










220 










Thr 


Ala 


Ala 


Gly 


He 


Thr 


His 


Gly Met Asp 


Glu 


Gly 


Tyr 


Lys 







225 230 235 



Lys He Arg His Asn He Lys Asp Gly Ser Val 
170 175 

tat caa caa aat act cca att ggc gat ggc cct 576 
Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro 
185 190 

aac cat tac ctg tec acg caa tct gcc ctt tec 624 
Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 
200 205 

aag aga gat cac atg ate ctt ctt gag ttt gta 672 
Lys Arg Asp His Met He Leu Leu Glu Phe Val 
215 220 

aca cat ggc atg gat gaa ggg tac aag 714 
Thr His Gly Met Asp Glu Gly Tyr Lys 
230 235 

717 



6 



<210> 7 
<211> 717 
<212> DNA 

<213> Aequovia Victoria 

<220> 

<221> CDS 

<222> (1) . . . (717) 

<400> 7 

atg agt aaa gga gaa gaa ctt ttc act gga gtt gtc cca att ctt gtt 48 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 

15 10 15 

gaa tta gat ggc gat gtt aat ggg caa aaa ttc tct gtt agt gga gag 96 
Glu Leu Asp Gly Asp Val Asn Gly Gin Lys Phe Ser Val Ser Gly Glu 
20 25 30 

ggt gaa ggt gat gca aca tac gga aaa ctt acc ctt aaa ttt att tgc 144 
Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

act act ggg aag eta cct gtt cca tgg cca acg ctt gtc act act etc 192 
Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu 
50 55 60 

tct tat ggt gtt caa tgc ttt tct aga tac cca gat cat atg aaa cag 240 
Ser Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin 
65 70 75 80 

cat gac ttt ttc aag agt gcc atg ccc gaa ggt tat gta cag gaa aga 288 
His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

act ata ttt tac aaa gat gac ggg aac tac aag aca cgt get gaa gtc 336 
Thr He Phe Tyr Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

aag ttt gaa ggt gat acc ctt gtt aat aga ate gag tta aaa ggt att 384 
Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

gat ttt aaa gaa gat gga aac att ctt gga cac aaa atg gaa tac aat 432 
Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Met Glu Tyr Asn 
130 135 140 

tat aac tea cat aat gta tac ate atg gca gac aaa cca aag aat ggc 480 
Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Pro Lys Asn Gly 
145 150 155 160 

ate aaa gtt aac ttc aaa att aga cac aac att aaa gat gga age gtt 528 
He Lys Val Asn Phe Lys He Arg His Asn He Lys Asp Gly Ser Val 
165 170 175 

caa tta gca gac cat tat caa caa aat act cca att ggc gat ggc cct 576 
Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro 



7 



180 



185 



190 



gtc ctt tta cca gac aac cat tac ctg tec acg caa tct gcc ctt tec 624 
Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 
195 200 205 

aaa gat ccc aac gaa aag aga gat cac atg ate etc eta ggg ttt gta 672 
Lys Asp Pro Asn Glu Lys Arg Asp His Met lie Leu Leu Gly Phe Val 
210 215 220 

aca get get ggg att aca cat gge atg gat gaa eta tac aaa taa 717 
Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys * 
225 230 235 



<210> 8 
<211> 238 
<212> PRT 

<213> Aequovia Victoria 





<400> 


B 


Met 


Ser 


Lys 


Gly 


1 








Glu 


Leu 


Asp 


Gly 








20 


Gly 


Glu 


Gly 


Asp 






35 




Thr 


Thr Gly 


Lys 




50 






Ser 


Tyr 


Gly 


Val 


65 








His 


Asp 


Phe 


Phe 


Thr 


lie 


Phe 


Tyr 








100 


Lys 


Phe 


Glu 


Gly 






115 




Asp 


Phe 


Lys 


Glu 




130 






Tyr 


Asn 


Ser 


His 


145 








lie 


Lys 


Val 


Asn 


Gin 


Leu 


Ala 


Asp 








180 


Val 


Leu 


Leu 


Pro 






195 




Lys 


Asp 


Pro 


Asn 




210 






Thr 


Ala 


Ala 


Gly 



225 



Glu Glu Leu Phe 
5 

Asp Val Asn Gly 

Ala Thr Tyr Gly 
40 

Leu Pro Val Pro 
55 

Gin Cys Phe Ser 
70 

Lys Ser Ala Met 
85 

Lys Asp Asp Gly 

Asp Thr Leu Val 
120 

Asp Gly Asn lie 
135 

Asn Val Tyr He 
150 

Phe Lys He Arg 
165 

His Tyr Gin Gin 

Asp Asn His Tyr 
200 

Glu Lys Arg Asp 
215 

He Thr His Gly 
230 



Thr 


Gly Val 


Val 




10 






Gin 


Lys 


Phe 


Ser 


25 








Lys 


Leu 


Thr 


Leu 


Trp 


Pro 


Thr 


Leu 








60 


Arg 


Tyr 


Pro 


Asp 






75 




Pro 


Glu 


Gly 


Tyr 




90 






Asn 


Tyr 


Lys 


Thr 


105 








Asn 


Arg 


He 


Glu 


Leu 


Gly 


His 


Lys 








140 


Met 


Ala Asp 


Lys 






155 




His 


Asn 


He 


Lys 




170 






Asn 


Thr 


Pro 


He 


185 








Leu 


Ser 


Thr 


Gin 


His 


Met 


He 


Leu 








220 


Met 


Asp 


Glu 


Leu 






235 





Pro 


He 


Leu 


Val 






15 




Val 


Ser 


Gly 


Glu 




30 






Lys 


Phe 


He 


Cys 


45 








Val 


Thr 


Thr 


Leu 


His 


Met 


Lys 


Gin 








80 


Val 


Gin 


Glu 


Arg 






95 




Arg 


Ala 


Glu 


Val 




110 






Leu 


Lys 


Gly 


He 


125 








Met 


Glu 


Tyr 


Asn 


Pro 


Lys 


Asn 


Gly 








160 


Asp 


Gly 


Ser 


Val 






175 




Gly Asp 


Gly 


Pro 




190 






Ser 


Ala 


Leu 


Ser 


205 








Leu Gly 


Phe 


Val 


Tyr 


Lys 







<210> 9 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



8 



<220> 

<223> PGR Primer 
<400> 9 

tgtactagtg accaccctgt cttacggcgt gca 



<210> 10 

<211> 30 

<212> Dm 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<4aO> 10 

ctgactagtg tgggccaggg cacgggcagc 



<210> 11 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 11 

cccggcggcg gtcacgaacc ctaggaggac catgtgatcg eg 



<210> 12 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 12 

cgcgatcaca tggtcctcct agggttcgtg accgccgccg gg 

<210> 13 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 13 

gtaccggtca ccatgagtaa aggagaagaa c 



<210> 14 



<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 

<400> 14 

ttattggtac ccttcatcca tgccatgtg 



<210> 15 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 

<400> 15 

gagatcacat gatcctccta gggtttgtaa cagctgctgg g 41 



<210> 16 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 



<210> 17 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 

<400> 17 

ccaacgcttg tcacaacgtt ttcttatggt gttc 34 



<210> 18 

<2U> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 



<400> 
cccagca' 



16 

get gttacaaacc ctaggaggat catgtgatct c 



41 



<400> 18 

gaacaccata agaaaacgtt gtgacaagcg ttgg 



34 



10 



<210> 19 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 19 

cccacactag tgacaacgtt ttcttacggc gtgc 



<210> 20 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 20 

gcacgccgta agaaaacgtt gtcactagtg tggg 

<210> 21 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 21 

gttgtttcat gagtaaagga gaagaacttt tc 

<210> 22 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 22 

gttggatcct tatttgtata gttcatccat g 



<210> 23 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PGR Primer 



• 



<400> 23 

gttgttccat ggtgagcaag ggcgaggagc tg 



<210> 24 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR Primer 

<400> 24 

gttggatcct tacttgtaca gctcgtccat g 



